Dyssynchronous pacing triggers endothelial-mesenchymal transition through heterogeneity of mechanical stretch in a canine model.
Endothelial-mesenchymal transition (EndMT) plays a pivotal role in cardiac fibrosis. However, it is unclear whether EndMT is involved in dyssynchronous heart failure (DHF). Twelve dogs received 3-week rapid right ventricular pacing (RVP) to develop DHF and then were randomly divided into a RVP group (n=6; RVP for another 3 weeks) and a biventricular pacing (BiVP) group (n=6; BiVP for 3 weeks), and another 6 dogs were in the control group. Contractile function in BiVP group was a little better than that in RVP group (P<0.05), but significant heart failure remained in 2 groups. RVP induced more significant cardiac fibrosis and higher collagen 1A2 expression in the left ventricular lateral wall (late-contracting and high-stress) than that in the anterior wall, and for those in the BiVP group, it was much lower. CD31, S100A4, α-smooth muscle actin and collagen 1A2 were used to evaluate EndMT. EndMT levels, transforming growth factor-β (TGF-β)/snail signaling, collagen 1A2 and integrin β1 expression were much higher in the endothelial cells from the RVP lateral wall than that from BiVP. In this in vitro study, cyclic stretch could independently induce EndMT and enhance the pro-EndMT effect of TGF-β in HUVECs, which could be partly blocked by integrin β1 siRNA. RVP-induced DHF could aggravate fibrosis due to regional heterogeneity of mechanical stress, and it was better in the BiVP group where mechanical stress-induced EndMT might play a pivotal role through the integrin β1 pathway.